Debris flow is a type of special torrent containing numerous solid materials. It is 6 characterized by sudden outbreak, short duration, and strong destructive force. The occurrence of 7 debris flow is often affected by hydrogeological and geological conditions, including basin area, main 8 ditch length, relative height difference, slope, bed bending coefficient, daily maximum rainfall and so 9 on. With many types of factors affecting debris flow, no reliable basis for selecting factors to evaluate 10 debris flow risk has been established. Therefore, to study the factors affecting debris flow, exploring a 11 reliable method for assessing the relative importance of such factors is an important endeavor in debris 12 flow prevention and control work. In this research, debris flow risk assessment was combined with 13 meta-analysis to analyze quantitatively the relative importance of risk factors of debris flow in 14 northwest and southwest China. Results show that debris flow in northwest China is mainly affected by 15 topography and geological structure. Rainfall plays an important role in stimulating debris flow in this 16 area. For debris flow in southwest China, topography, geological structure, and rainfall conditions all 17 have considerable influence. Meta-analysis can provide a basis for the selection of risk factors of debris 18 flow and has certain reliability. 19 20 Keywords: debris flow, risk-affecting factors, relative importance, meta-analysis 21 1 Introduction 22
data. The influencing factors of debris flow to be studied in this research can be regarded as continuous 169 outcomes, also known as numerical variables.
171
For continuous variables, weighted mean difference and SMD are two important measures of SMD in 172 meta-analysis. In this study, due to the different dimensionality of relative height difference, daily 173 maximum precipitation, and other influencing factors, dimensional influence must be eliminated in the 174 analysis. In the effect index, SMD is obtained by dividing the estimated mean difference between the 175 two groups by the mean standard deviation. When the dimensional effects are eliminated, the results 176 can be combined. In SMD calculation, the expectation, standard deviation, and sample size of the 177 original study must be identified first. The weight of the mean difference of each original study is 178 determined by the accuracy of its effect estimation and is generally determined by variance or standard 179 deviation. SMD is a relative indicator that is unaffected by baseline risk and has good consistency.
180
Therefore, SMD was used as the effect indicator in this study.
182
Forest map, the most commonly used form of result expression in meta-analysis, was adopted in this 183 study. This method is based on statistical effect size and statistical analysis method (confidence 184 interval). In the statistical range, confidence interval refers to the distribution range of the real 185 measured values, which can reflect the accuracy of the results. In this meta-analysis, the Cochrane 186 systematic evaluation adopted the confidence interval range of 95%. In an ideal state, the objects 187 included in the meta-analysis should be absolutely homogeneous. However, due to the differences in 188 researchers, subjects, conditions, and other factors, the heterogeneity between studies "absolutely" 
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Statistical heterogeneity was small. The meta-analysis results are shown in Table 7 , which reveals a https://doi.org/10.5194/nhess-2019-339 Preprint. Discussion started: 9 January 2020 c Author(s) 2020. CC BY 4.0 License. 
